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1 . Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-10, drawn to a photocurable composition, classified in class 430, 
subclass 280.1. 

II. Claims 11-17, drawn to a method for forming a holographic recording medium 
including forming the photocurable composition into a substrate and writing data 
in the cured substrate, classified in class 430, subclass 321. 

III. Claims 18-25, drawn to a methods of recording holograms, classified in class 430, 
subclass 1. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions group I and group II are related as product and process of use. The inventions 
can be shown to be distinct if either or both of the following can be shown: (1) the process for 
using the product as claimed can be practiced with another materially different product or (2) the 
product as claimed can be used in a materially different process of using that product. See MPEP 
§ 806.05(h). In the instant case the photocurable composition can be flood/entirely cured and 
then used as a dye in polymer recording media, after the photocuring is over. In this case the 
polymerization is not data, but the later exposure is. 

3. Inventions group I and group III are related as product and process of use. The 
inventions can be shown to be distinct if either or both of the following can be shown: (1) the 
process for using the product as claimed can be practiced with another materially different 
product or (2) the product as claimed can be used in a materially different process of using that 
product. See MPEP § 806.05(h). In the instant case the photocurable composition can be 
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flood/entirely cured and then used as a dye in polymer recording media, after the photocuring is 
over. In this case the polymerization is not data, but the later exposure is. 

4. Inventions group II and group III are related. 

5. Because these inventions are independent or distinct for the reasons given above and 
there would be a serious burden on the examiner if restriction is not required because the 
inventions have acquired a separate status in the art due to their recognized divergent subject 
matter, restriction for examination purposes as indicated is proper. 

6. During a telephone conversation with Shawn McClintic (45,856) on June 8, 2007 a 
provisional election was made without traverse to prosecute the invention of group I, claims 1- 
10. Affirmation of this election must be made by applicant in replying to this Office action. 
Claims 1 1-25 are withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as 
being drawn to a non-elected invention. 

7. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 

1 .48(b) and by the fee required under 37 CFR 1 . 1 7(i). 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
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international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a. whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 1-3,5-8 and 10 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
Cumpston et al. '931. 

A composition including a cumyltolyliodonium tetrakis (pentafluorophenyl)borate 
photoacid initiator, a naphthacene sensitizer, an mixture of PC-1000/PC-1004 monomer and 
Dow Corning 705 (polysiloxane) binder to which is added tolylphenylaminobiphenyl or 
4,4'bisN,N-dimethylamino biphenyl or 4,4'-bisN,N dimethylamino stilbene (7/1 1-61). This is 
placed between two glass plates and procured and then a format grating formed therein. (7/62- 
8/40). The use of a laser to later alter the hologram is disclosed throughout (abstract and 14/30- 
57). The use of various photoacid generators is disclosed (6/14-38). 

11. Claims 1-3,5-7 and 10 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
JP 06-298912 (machine translation attached). 

Example 1 uses polyvinyl carbazole, ERL 4221 (epoxy) as the monomer, 
triphenylsulfonium salts and a ketocoumarin.[001 1]. Example 5 is similar but uses polyvinyl 
alcohol as a binder [0016]. The coloring matter can be indigo, a ferrocene, an azo, a quinone or 
the like [0008]. Useful binders are disclosed including polystyrene, acrylic resins, polycarbonate, 
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polyacrylonitrile, polyvinyl carbazole, polyvinyl alcohol, polyvinyl chloride, polyvinyl acetate, 
polyester, or the like [0009]. 

12. Claims 1,2,5-7 and 10 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
JP 04-062554. 

JP 04-062554 teaches in example 1, a diazo pigment, a PMMA resin, a vinyl ether 
monomer, diphenyliodonium hexafluoroarsenate and diethylthioxanthone to form a resin, (see 
abstract for translation) 

13. Claims 1,2,5-7 and 10 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
JP 04-181944. 

Example 1 teaches polyvinylcarbazole, and acrylate, an epoxy monomer, a porphyrin, 
and an iodonium salt (page 4/lower left column) 

14. Claims 1-3,5-7 and 10 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
JP 02-173729. 

Example 1 teaches benzylmethacrylate/methacrylic acid polymer, penta erythritol 
tetraacrylate, a trazine and p-nitroaniline (page 3/lower right column) to form a second harmonic 
generation element. The exposure uses near UV light. 

15. Claims 1-3 and 5-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 
02-173729, in view of Dhar et al. '541. 

Dhar et al. '541 teach acrylate based photopolymerizable compositions where the free 
radical is bis(eta-5,2,4-cyclopentadien-l-yl)bis(2,6-difl^ 

(CGI-784) or 5,7-diiodo-3-butoxy-6-fluorone (HNU-470 coupled with eosin (7/51-8/14). . 
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It would have been obvious to modify the composition of JP 02-173729 by using other 
known photoinitiators for free radical polymerization, such as bis(eta-5,2,4-cyclopentadien-l- 
yl)bis(2,6-difluoro-3-(lH-pyrrol-l-yl)phenyl)titanium (CGI-784) or 5,7-diiodo-3-butoxy-6- 
fluorone (HNU-470 coupled with eosin with a reasonable expectation of forming a composition 
useful in forming a second harmonic generation element. 

16. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 02- 
173729, in view of Carre et al. "New materials for intergrated optics based upon functionalized 
photopolymers", Proc. SPIE. Vol. 4924 pp. 106-1 13 (2002). 

Carre et al. "New materials for intergrated optics based upon functionalized 
photopolymers", Proc. SPIE. Vol. 4924 pp. 106-1 13 (2002) teaches a photocurable composition 
comprising an acrylic monomer, bis(eta-5,2,4-cyclopentadien-l-yl)bis(2,6-difluoro-3-(lH- 
pyrrol-l-yl)phenyl)titanium (CGI-784, photoinitator) and a chromophore AcEONS able to be 
covalently bound to the resulting polymer. This results in a more stable chromophore 
alignment/orientation as evidenced by table 2 (page 1 12). 

It would have been obvious to modify the composition of JP 02-173729 by using other 
known photoinitiators for free radical polymerization, such as bis(eta-5,2,4-cyclopentadien-l- 
yl)bis(2,6-difluoro-3-(lH-pyrrol-l-yl)phenyl)titanium (CGI-784) and/or a photosensitive NLO 
chromophore with a reasonable expectation of forming a composition useful in forming a second 
harmonic generation element. In the case of the photocurable chromophore the resulting 
orientation of the chromophore is more stable than one merely dispersed in the polymer. 

17. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 02- 
173729, in view of Carre et al. "New materials for intergrated optics based upon functionalized 
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photopolymers", Proc. SPIE. Vol. 4924 pp. 106-1 13 (2002), further in view of Beecher et al. 
'Concurrent stabilization and imaging of a novel polymer for second harmonic generation via in 
situ photopolymerization', J. Am., Chem. Soc, Vol. 115 pp. 12216-12217 (1993). 

Beecher et al. 'Concurrent stabilization and imaging of a novel polymer for second 
harmonic generation via in situ photopolymerization', J. Am., Chem. Soc, Vol. 115 pp. 12216- 
12217 (1993) teaches an NLO chromophore bound to a polymer backbone which also includes a 
photocurable moiety which can be crosslinked by as bis(eta-5,2,4-cyclopentadien-l-yl)bis(2,6- 
difluoro-3-(lH-pyrrol-l-yl)phenyl)titanium (CGI-784). The orientation of doped chromophore is 
disclosed as poor as they are able to relax. This can be reduced by thermal or photocrosslinking 
of the polymer. The increased stability of due to the use of the polymer bound NLO 
chromophore is illustrated in figure 2, with the photocured sample having the highest stability. 

To address the embodiments bounded by the claims where the (NLO) chromophore is 
bound to the polymer. The examiner has cited Beecher et al. 'Concurrent stabilization and 
imaging of a novel polymer for second harmonic generation via in situ photopolymerization', J. 
Am., Chem. Soc, Vol. 1 15 pp. 12216-12217 (1993) who teach the increased stability of the 
orientation when both ends of the chromophore are bound in the fully cured cpmposition, rather 
than just one end and holds that this provides motivation for binding the NLO chromophore to 
the polymer in the invention resulting form the combination of JP 02-173729 and Carre et al. 
"New materials for intergrated optics based upon functionalized photopolymers", Proc SPIE. 
Vol. 4924 pp. 106-1 13 (2002). 

18. Claims 1-3,5-7 and 10 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
Imahashi et al. '056. 
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See examples 15-21 which include a binder, tetyraethylene glycol diacrylate as the 
monomer, a cyclopentadienyl iron photoinitiator and a quinoline sensitizer (and the stable dye). 

19. Claims 1-5 and 7 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 

Boogers et al., 'Crosslinked polymer materials for nonlinear optics ', Macromolecules Vol. 

27(1) pp. 197-204(1994). 

Boogers et al., 'Crosslinked polymer materials for nonlinear optics \ Macromolecules 

Vol. 27(1) pp. 197-204 (1994) teaches a composition using a crosslinkable NLO monomer 
(monomer 1) mixed with photomer 3016 (binder) with Irgacure 907 used as the photoinitiator 
(page 200/lowere left to right column). In this case the monomer and the stable dye are together 
in a single compound. The claims do not preclude this embodiment. 

20. Claims 1-3,7 and 10 are rejected under 35 U.S.C. 102(b) as being fully anticipated by 
Ohe et al. '345. 

See example 1. The sensitizing dye is considered the stable dye. 

21. Claims 1-3 and 7 are rejected under 35 U.S.C. 102(e) as being fully anticipated by 
Cumpston et al. '984 

See example 8, which uses the NLO chromophore as the photoinitiator. (page 16) 

22. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

JP 03-213831 teaches the use of polymer bound NLO chromophores in photocurable 
compositions. 

Savant et al. '221 teach azo dye based recording materials. 
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JP 1 1-1 1661 1 (machine translation attached) teaches photocurable composition with 



multiple dyes. 



Devoe et al. '766 see example 14. 



JP 6 1 -07652 1 or JP 6 1 - 1 92724 teache photocurable compositions. 
23. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Martin J. Angebranndt whose telephone number is 571-272-1378. 
The examiner can normally be reached on Monday-Friday. 



supervisor, Mark Huff can b'e reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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